Abstract
3
To clarify the pathophysiology of PNDs, we developed an orthopedic surgery mouse model that 53 recapitulates clinical orthopedic procedures that associate with neurological disorders in frail subjects (4).
54
In this model, we and others have described a key role for neuroinflammation, including changes in 55 microglial and astroglial morphology, and hippocampal-dependent memory impairments (5-8). Orthopedic 56 surgery-induced cognitive impairment depends on the presence of microglia, as their depletion abrogates 57 these deficits in mice (9). In support of these findings, a recent study identified a correlation between 58 microglial activation and cognitive impairment in patients receiving intra-abdominal surgery using positron 
68
Here, we test the hypothesis that prophylactic URMC-099 treatment can attenuate neuroinflammation and 69 cognitive impairment without interfering with fracture healing.
71

Materials & Methods
73
Animals -Male C57BL/6 and CX3CR1-GFP mice were obtained from Jackson Laboratories (Bar Harbor, 74 ME). Heterozygous male and female CX3CR1-GFP mice (Jax stock no. 005582), at 3 months of age,
75
were used for the longitudinal 2PLSM experiment. Male C57BL/6 mice (Jax stock no. 000664), at 3 and 9 76 months of age, were used for the remainder of the experiments All animal procedures were carried out 
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For Set B mice returned to the arena and were exposed to configuration B objects (Figure 2A) for 5 min.
183
The Challenge trial was administered after a 50-55 min ITI and included two Set A and two B objects 184 arranged in a sequence reflecting the "What", "Where", and "When" aspects of episodic memory ( Figure   185 2A). The actual objects used are depicted in Supplementary Figure S2A . All behavioral trials were 186 recorded by a video camera suspended above the test arena that was interfaced to a computer running images, as quantified by cell "sphericity" (Figure 1A, B) . Notably, URMC-099 prophylaxis abrogated this 261 post-surgical effect, as microglia from URMC-099-treated mice remained mostly unchanged between their 262 pre-and post-surgery images ( Figure 1A, B) . This result was replicated on a more global scale using 263 light-sheet microscopy of CLARITY-processed hippocampal sections (Figure 1E, F) . We evaluated also 264 microglial process motility using our longitudinal 2P-LSM paradigm. However, we detected no significant 265 differences in microglial process motility between pre-and post-surgery images irrespective of treatment
266
( Figure 1C, D) . Although others have observed increases in microglial process motility following i.p. (18) episodic memory in mice by requiring mice to remember which objects they explored ("What"), their object 280 location ("Where"), and the temporal phase when they were explored ("When") (Figure 2A ;
lipopolysaccharide (LPS) injection
281
Supplementary Figure S2A) . Orthopedic surgery induced memory impairments in vehicle-treated mice 282 in the "What" (P = 0.005) and "Where" (P = 0.007) aspects of the task ( Figure 2B) . Additionally, we found 283 that URMC-099 prevented the surgery-induced memory impairment in the "Where" (P = 0.0183) and
284
"What" (P = 0.0432) aspects of the task ( Figure 2B ). No differences in performance were detected 285 among our experimental conditions in the "When" aspect of the task, but this could be due to the low 286 levels of performance across all groups in this task. Importantly, since the object contact times were 287 similar across groups at the each of the three phases of the task, the deficiencies of the vehicle sham 288 group on the "What" and "Where" phases of the task cannot be attributed to an inability to interact with 289 objects (Supplementary Figure S2B) . Effects of surgery on motor performance in this task were 290 examined also. Surprisingly, both the vehicle-and URMC-099-treated groups that received orthopedic 291 surgery traveled over greater distances than their sham counterparts (P-values≤0.006) during the Set A 292 phase of the task (Supplementary Figure S2C) . Collectively, the object contact and motor performance 293 results indicate that orthopedic surgery does not adversely affect the ability of mice to perform the 294 necessary locomotion to interact with objects in this task.
296
We further evaluated memory processes using a novel Memory Load Object Discrimination task (22) 297 (Supplementary Figure S3) . In this task, mice are presented with a single object during the first trial, and 298 then additional objects are subsequently added to the testing arena on each subsequent trial until the 299 mouse encounters a total of seven objects ( Figure 2C) . After trial 1, each subsequent trial tests the 300 mouse's ability to discriminate a novel object from the familiar object(s). Hence, this test evaluates the 301 how many items the mouse can hold in its memory before it can no longer recognize the novel object.
12
Overall, vehicle-treated mice that received surgery performed significantly worse overall relative to the 303 vehicle-treated (P = 0.003) and URMC-099-treated (p =0.0015) sham controls ( Figure 2D) 
